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Abstract 
Teachers’ perceptions and knowledge concerning nanotechnologies can influence their approach to science-technology teaching 
and their teaching behaviors. The purpose of the present study is to gain insight into the Science and Technology teachers (n=24) 
and teacher candidates’ (n=147) basic knowledge and opinions about and risk perception of nanotechnology. In the present study, 
nanotechnology questionnaire consisting of 9 items was used. In the analysis of the data, descriptive and interpretive statistical 
methods were used. In general, it was concluded from the results that they have “moderate” information about nanotechnology 
that learned mostly from the things heard around and their knowledge base was found to be inadequate. While the participants 
have positive attitudes towards the nanotechnology, they have some concerns about whether the necessary measures will be taken 
to minimize the potential risks of nanotechnology-related applications. In light of the findings of the present study, some 
suggestions were made to develop positive attitudes towards nanotechnology and for teaching nanotechnology related issues in 
National Science and Technology curriculum. 
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1. Introduction 
Nanotechnology is perceived as one of the key emerging interdisciplinary areas of the 21st century and could be 
defined as the design and fabrication of materials, devices and systems with control at nanometer dimensions. 
Advanced applications of nanotechnology in various fields will make contributions to the well-being, economy and 
security of societies (Sahin & Ekli, 2009). To take the advantages of nanotechnology, there is a need to educate 
people with required expertise and transfer the knowledge base to the future generations.  
In the educational process, the people who plan the teaching and learning activities and provide guidance for 
students are teachers. In the classroom environment, teachers not only convey their knowledge but also reflect their 
opinions and attitudes. Teachers’ perceptions, beliefs, attitudes and understandings concerning the emerging 
technologies can influence their approach to science teaching and even their teaching behaviors (Fouad, 2001). In 
the emerging fields of technology such as nanotechnology, it seems to be necessary to determine teachers’ basic 
knowledge and opinions about these fields to impart the required behaviors to students.  
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The present study aims to investigate the Science and Technology teachers and teacher candidates’ basic 
knowledge, opinions and risk perceptions about nanotechnology and make some suggestions to develop positive 
attitudes towards nanotechnology.  
2. Method 
2.1. Participants 
There were 171 (n=88, 51.5% female; n=83, 48.5% male) participants, who were Science and Technology teachers 
(n=24) working in the primary schools in Mugla in 2007-2008 school year and senior student teachers (n=147) from 
the department of science education of Mugla University.  
2.2. Procedure 
The data were collected by means of a questionnaire consisting of 9 items designed in the form of correct or false to 
solicit the participants’ basic knowledge, opinions about and risk perception of nanotechnology.   
2.3. Data analysis 
In the analysis of the data, descriptive and interpretive statistical methods were used. Among the statistical methods, 
frequencies (f), Cross-tabs, t-test, Chi-Square, percentages (%) and arithmetic means ( X ) were employed. By 
examining the arithmetic means, frequencies and percentages calculated for each item, conclusions were reached 
about the teachers and teacher candidates’ basic knowledge, and opinions about nanotechnology.   
3. Results  
The teachers and teacher candidates indicated their knowledge level as “some” (n=103, 60.2%, X =2.70) and they 
usually get information from sources such as internet (n=30, 17.5%) and radio-TV (n=23, 13.4%). The participants 
reporting other sources of information (n=55, 32.2%), cited their friends, schools, and conferences (Figure 1).  
 
 
 
Figure 1. Percentage distribution of resources Nanotechnology sensation 
 
There is a significant difference between the teachers and teacher candidates in terms of their knowledge about 
nanotechnology (Pearson chi-square=69.624, df=3, p<0.001, two tailed). Therefore, there is a difference though 
significant between the teachers’ knowledge and teacher candidates’ knowledge about nanotechnology favoring the 
teacher candidates. However, when their responses to the items related to solicit their basic knowledge were 
examined, it was found that their knowledge level was found to be inadequate (n=153, 91.8%, p<0.001). The effects 
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of participants’ knowledge about nanotechnology on their risk perception towards nanotechnology were investigated 
but no significant effect was found (Table 1). 
 
Table 1. Nanotechnology risk perceptions associated with the level of knowledge 
 Nano Risk   Risks>Benefits Risks=Benefits Risks<Benefits Total 
N 18 40 99 157 
A little % 10.5 23.4 57.9 91.8 
N 1 3 6 10 
Some % 0.6 1.8 3.5 5.8 
N 1 2 1 4 
N
an
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e 
A lot % 0.6 1.2 0.6 2.3 
N 20 45 106 171 
Total % 11.7 26.3 62.0 100.0 
 
High majority of the participants (n=117, 68.4%, X =3.77) have positive opinions towards nanotechnology. 
Significant correlations were found among trusts, risk perceptions, gender variables with opinions towards 
nanotechnology of the participants (p<0.01). According to this, female participants have more positive attitudes 
( X =3.96) than male ( X =3.57) participants and teacher candidates ( X =3.85) have more positive attitudes than the 
teachers ( X =3.29) towards nanotechnology.  
 
Table 2. Nanotechnology risk perceptions associated with the level of emotions 
 Nano Risk   Risks>Benefits Risks=Benefits Risks<Benefits Total 
N 10 1 1 12 
Bad % 5.8 0.6 0.6 7 
N 6 24 12 42 Neither good 
nor bad % 3.5 14.1 7 24.6 
N 4 20 93 117 E
m
ot
io
ns
 
Good % 2.3 11.7 54.4 68.4 
N 20 45 106 171 
Total % 11.6 26.4 62 100.0 
 
Parallel to the positive attitudes towards nanotechnology, the participants reported that the benefits of 
nanotechnology are more than their risks (n=106, 62%). The most important benefit of nanotechnology was reported 
to be its use in the development of new methods for the diseases curing (n=77, 45%).  
Risk perceptions and concerns about the nanotechnology applications were found be affecting (n=110, 64.3%) 
the opinions towards nanotechnology (Table 2). The most important risk of nanotechnology is thought to be its 
effect on military uses (n=96, 56.1%). 
4. Discussion 
The present study revealed that most information about nanotechnology is obtained from internet and radio-TV 
shows. However, when the responses given to the items aiming to determine the basic knowledge about 
nanotechnology are examined, it is seen that the knowledge level of the participants is inadequate. This indicates 
that internet and television is conducive to the enhancement of the knowledge about nanotechnology but they are not 
as effective as formal teaching. Some other studies looking at the nanotechnology-related attitudes and opinions of 
the people concluded that high majority of the participants have not heard anything about nanotechnology (Braman 
et al., 2007a; Macoubrie, 2006; Lee et al., 2005). Waldron et al., (2006) conducted a study among 1500 individuals 
aged 6-74 to determine their awareness of nanotechnology and found that particularly secondary school students 
have heard very few things about nanotechnology. But these studies concluded that there is a generally positive 
attitude towards nanotechnology. Many studies (Braman et al., 2007b; Nerlich et al., 2007; Cobb & Macoubrie, 
2004) reported that female participants have more positive attitudes towards nanotechnology. In the present study, 
the teacher candidates were found to have higher knowledge and more positive attitudes towards nanotechnology 
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than the science teachers. This shows that the primary school teachers are not much aware of the new technologies 
and applications. In the studies aiming to determine people’s opinions about and attitudes towards nanotechnology, 
it was found that the people focus more on the benefits rather than risks of nanotechnology (Sahin et al., 2009; 
Besley et al., 2008) and they believe that nanotechnology has an important place in the field of science and 
technology (Pidgeon & Rogers, 2007). It was found that particularly the teacher candidates have concerns about 
whether the necessary measures will be taken to minimize the potential risks of nanotechnology. In a study, Sjöber 
(2002) reported that the factor most influential on the attitudes towards nanotechnology is the risk perception. It was 
found that the information gained about the risks of technology has negative impacts on security-risk relation. The 
teacher candidates hear more about nanotechnology and its potential risks than experienced science teachers. 
Therefore, teacher candidates have more concerns about the risks of nanotechnology. The most important risk of 
nanotechnology is believed to be its contribution to the armament. Other studies revealed that most important risks 
of nanotechnology are considered to be its applications in health (Besley et al., 2008; Burri & Bellucci, 2008; 
Macoubrie, 2006) and its usage for military purposes (Cobb & Macoubrie, 2004).   
5. Conclusion and Recommendation 
In today’s world, it is widely recognized that the real power does not come from the physical power but from 
intellectual power. To catch up with the nanotechnology era, first thing to be done should be to educate the future’s 
teachers in this field. The people should be knowledgeable about the every aspect of nanotechnology (applications, 
potential risks and benefits stemming from its applications, its importance etc.) because information gained about 
the one dimension of nanotechnology may have negative impacts on the opinions and attitudes of people. Therefore, 
teachers and teacher candidates should be informed about the different aspects of nanotechnology through in-service 
training, seminars, model activities, and projects.  
The conclusion that sources such as internet, TV-Radio help promote positive attitudes by increasing the hearings 
about nanotechnology emphasizes the importance of visual sources in developing positive attitudes towards 
nanotechnology. By making more use of visual sources, positive attitudes should be developed towards 
nanotechnology. 
Nanotechnology has been an actively used in science education since it is a multi-disciplinary branch of science. 
The use of developing technologies “such as nanotechnology in science education is an effective tool for students” 
learning enthusiastically. 
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